334                                THE METALLURGY  OF GOLD.
(5)    Sulphate of copper, CuS04, acts differently from FeS04,  cuprous cyanide, Cu2Cy2, being formed, soluble in excess of KCy to K2Cu2Cy4, a compound very prone to decomposition.    Copper sulphate also gives a precipitate with potassium f errocyanide, thus—
K4FeCy6 4- CuS04 - K2CuFeCy6 + K2S04.
Sulphate of copper acting on KCy or HCy appears to produce nascent cyanogen, and so to promote dissolution of gold, thus :—
CuS04 4- 2HCy - CuCy -f H2S04 + Cy.
Copper carbonate is also a troublesome cyanicide. According to Clennell, the reaction which occurs is as follows :—
2CuC03 + 7 KCy 4- 2KOH = K4Cu2Cy6 + KCyO + 2K2C03 4- H20.
(6)   Ferrous hydroxide, when formed as above, is instantly dissolved in KCy, thus—
Fe(OH)2 + 6KCy = K4FeCy6 + 2KOH and also
2Fe(OH)2 4- 0 4- OH2 - 2Fe(OH)3.
Ferric hydroxide, however formed, does not act on potassium cyanide.
(7)   Ferrous sulphide is acted on as follows :— x
FeS 4- 6NaCy = Na4FeCy6 4- Na2S Na2S + NaCy 4- 0 4- OH2 = NaCyS 4- 2NaOH 2FeS + 90 4- 3H20 4- 2CaO = 2Fe(OH)3 4- 2CaS04.
Copper and zinc in the condition of hydroxides or carbonates are quickly dissolved in preference to the precious metals. If sulphates of these metals are formed in an ore containing limestone or clay, double decomposition occurs with the production of sulphate of lime or alumina, and oxides or carbonates of the heavy metals, which are dissolved by the cyanide, thus—
ZnS04 4- CaC03 = ZnC03 4- CaS04 ZnC03 4- 2KCy '= ZnCy2 + K2C03 ZnCy2 4- 2KCy = K2ZnCy4.
Arsenopyrite similarly causes a  waste of  cyanide when decomposing. r Alkaline, sulphides are formed which absorb  oxygen and necessitate the aeration of the solution.    Stibnite is worse in these respects, and ores containing it are generally refractory.
Speaking generally, decomposing sulphides act as cyanicides, destroying the cyanide, but copper ores are probably the most fatal in this respect. They also act as deoxidisers, necessitating much aeration, the removal of soluble sulphides by soluble solutions of lead, mercury, etc. For the effect of lead sulphide, see below, p. 336.
Effect of Alkalies.—Since acidity of the ore causes decomposition of the cyanide, an obvious method of reducing the loss is to add alkali in some form. Before doing this, the free sulphuric acid and soluble salts may be removed by leaching with water, and then a solution of caustic soda or lime is run on to the ore, and after standing for some time is drained off and
1 Caldecott, Rand, Metallurgical Practice, vol. i., p. 387.Ferrous sulphide is produced by grinding pyrite between iron surfaces,
